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1

METHOD OF MAINTAINING EDGE STRENGTH OF
A PIECE OF GLASS '

RELATED APPLICATIONS

The teachings of U.S. patent application Ser. No.
417,649 filed on Nov. 20, 1973, in the name of Robert
P. DeTorre and entitled “Pesudosubsurface Score”™
now U.S. Pat. No. 3,865,673; of U.S. patent applica-
tion Ser. No. 242,511 filed on Apr. 10, 1972, in the
names of Fred M. Ernsberger and Charles M. Hol-
labaugh and entitled ‘“‘Subsurface Cracks” now U.S.
Pat. No. 3,865,293, of U.S. patent application Ser. No.
159,746 filed on July 6, 1971, in the name of Helmut
Franz and entitled *“ Angled Crossfire Rinses’’ now U.S.
Pat. No. 3,793,054; of U.S. patent application Ser. No.
257,104 filed on May 26, 1972, in the name of Robert
P. DeTorre and entitled “Method of Cutting Glass and
Glass Articles Made Thereby” now U.S. Pat. No.
3,795,572; of U.S. patent application Ser. No. 400,112
filed on Sept. 24, 1973, in the names of George H.
Bowser, Renato J. Mazzoni and Raymond G. Gallagher
and entitled ““Method of Fabricating A Multiple Glazed
Unit”; of U.S. Pat. Nos. 2,684,266, 2,974,377,
3,076,777, 3,756,104 and 3,760,997 may be used In
the practice of the present invention and are hereby
incorporated by reference. |

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a method of maintaining
edge strength of a piece of glass during handling, pro-
cessing and/or shipping.

2. Description of the Prior Art

In the manufacture of architectural glass panels or
multiple glazed units, it is critical that the edges of the
pieces of glass exhibit adequate edge strength e.g., the
edge of the piece of glass preferably should have a
modulus of rupture (MOR) greater than 2,700 pounds
per square inch (psi). This is particularly true for
coated glass used as solar-absorbing glass because the
difference in temperature between the center of the
glass and the edge of the glass can generate tensile

stresses at the edge of the glass of up to about 2,700 psi.
In this regard, consider the following. The center of

the solar-absorbing glass absorbs heat from the sun and
expands. The edges of the glass which are in the mount-
ing frame are not exposed to the sun and therefore have
a lower temperature. In certain instances, the tempera-
ture of the glass at the center may be as much as 45° to
50°F. greater than at the edges of the glass for certain
times of the day, e.g., in the morning. When glass is
heated, it expands. Since the glass s hotter at the cen-
ter than at the edges, the glass expands more at the
center than at the edges. It has been found that edges of
glass having-an MOR of greater than 2,700 psi have a
higher probability of withstanding the tensile stresses
acting at the edges of the glass than edges of glass that
have an MOR of less than 2,700 psi.

The prior art method of manufacturmg solar-absorb-

ing glass generally includes the steps of cutting a piece
of glass to a desired size, coating the piece of glass with

a transparent metal coating and assembling the piece of
glass into a unit, e.g., a multiple glazed unit. |
The prior art step of cuttmg normally includes scor-
ing a sheet of glass, removing trim from the shéet of
glass and when necessary seaming the edges of the
piece of glass to remove scoring damage. As can be
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2

appreciated, scoring damage e.g., wing and/or spall,
reduces the edge strength of the piece of glass. This is
because wing and/or spall are localized areas of high
stress and are susceptible to generatlng a crack when
put under tension. | |

‘The necessity of the seaming step and amount of
seaming required generally depends on the type of
scoring employed. For example (1) surface scoringi.e.,
a substantially perpendicular discontinuity in a sheet of-
glass that extends or connects to a major surface of the
sheet of glass and is bordered at the major surfaces by
wing and/or spall requires the seaming step to remove
the edge damage caused by wing and/or spall; (2) sub-
surface cracking or subsurface scoring it.e., an essen-
tially spall= or wing-free discontinuity or fissure, such as
an intentially induced crack or score respectively that
is within the thickness of a sheet of glass and extends
substantially perpendicular to the major surfaces of the
glass but does not extend or connect to either of the
major surfaces, requires less seaming, if any, because of
the absence of spall and/or wing; and (3) pseudosub-
surface score i.e., an intentionally induced discontinu-:
ity or fissure in a sheet of glass that extends substan-
tially perpendicular to the major surfaces of the glass
but does not appear itself or connect to either major
surfaces of the glass. The pseudosubsurface score i1s
accompanied by a zone of damaged glass which 1s es-
sentially -spall- or wing-free, which zone is disposed
between or extends between the tip end of the disconti-
nuity and a major surface of the glass. Pseudosubsur-
face scoring requires less seaming, if-any, than surface
scoring. | -

In each instance, the removal of edge damage in-
duced by scoring increases the edge strength of the.
piece of glass. However, it has been found, that the
edge strength of the piece of glass can have an MOR
reduction of up to 1,000 psi after the cutting step and.
prior to using the piece of glass in fabrication of a unit.
This reduction in edge strength generally reduces the
edge strength of the piece of glass below an MOR of
2,700 psi thereby making the piece of glass susceptlble
to cracking.

- This reduction of edge strength is attrlbuted to unin-

tentlenal damage e.g., chips and/or scratches, to the
edges of the piece of glass which unintentional damage

occurs during handling, processing and/or storing of
the piece of glass. The edges of the piece of glass can be
damaged for example (1) when the piece of glass is
loaded on or removed from a coating apparatus or (2)
by chips of glass or-abrasive. particles on rubber pads
which support the glass for shipping or storing. The
chips or scratches act as localized areas of stress and
the piece of glass cracks by the mechanlsm previously
discussed. S | |

- To prevent unintentional damage to the edges of the
piece of glass, it is possible to handle the pieces-of glass
with extreme care. However, this does not prevent
accidents from occurring which can cause edge dam-
age to the pieces of glass. Further, increased care In
handlmg tends to increase the cost of the finlshed unit.

SUMMARY OF THE INVENTION

ThlS mventlon relates to a method of protectlng at
least one. edge of a piece of frangible material e.g.;
glass, during handling e.g., coating or washing, to pre-
vent unintentional - edge damage e.g., chips and
scratches which occur during handling, processing and-
/or storing to the atleast one edge. The method includ-
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ing the steps of providing a sheet of glass having dimen-
sions greater than at least one dimension of the piece,

scoring the sheet of glass to pmwde a score such that
the at least one edge of the piece is provided with trim.
The score is of the type that does not heal e.g., subsur-

face score, pseudosubsurface score. The sheet of glass
1s handled e.g., coated or washed and edge damage
normally associated with handling is to the trim and not
to the at least one edge of the piece of glass.

Prior to using the piece of glass in manufacturing e.g.,
fabricating a multiple glazed unit, the trim is removed
by applying a bending moment. Any unintentional
damage to the glass such as chips and/or scratches
which tend to reduce the edge strength are to the edges
of the trim and not the at least one edge of the piece of
glass. In this manner, the edge strength of the glass is
maintained. |

Further, this invention relates to an article of manu-
facture made in accordance to the teaching of the in-
vention.

Further, this invention relates to a method of protect-
ing at least one edge of piece of frangible material e.g.,
glass, during coating. A sheet of glass is scored to de-
fine the piece within the sheet and to provide trim on at
least. one edge of the piece of glass. During coating,
unintentional edge damage is to the trim and not to the
piece of glass. After coating the trim is removed.

Further, this invention relates to an improved
method of fabricating multiple glazed units. The im-
provement includes scoring each of two sheets of rigid
matertal e.g., glass, to define a piece of glass within
each of the sheets and to provide trim on at least one
edge of the piece of glass. The sheets of glass are subse-
quently stored, coated and/or washed. Any uninten-
tional edge damage during storing, coating and/or
washing is to the trim and not to the piece of glass.
Prior to using the sheets of glass in fabricating the unit,
the trim is removed.

DESCRIPTION OF THE DRAWINGS

FIG 1 is a flow diagram illustrating preferred proce-
dural steps of the invention;

‘FIG. 2 15 a view of a major surface of a sheet of glass
scored in accordance to one embodiment of the inven-
tion; B
- FIG. 3 1s an elevation view of a cutting wheel running
a pseudosubsurface score in a sheet of glass and having
portions removed for purposes of clarity;

FIG. 4 is a view of a major surface of a sheet of glass
scored in accordance with an alternate embodiment of
the invention;

FIG. 5 1s a similar view as FIG. 2 showing the sheet of
glass scored to define two pieces of glass;

FIG. 6 is an elevation view of a snapping apparatus in
position to apply a bending moment about a pseudo-
subsurface score; and

FIG. 7 is an isometric view of a multiple glazed unit
fabricated in accordance to the teachings of the inven-
tion. |

DESCRIPTION OF THE INVENTION

With reference to FIG. 1, there is shown a flow dia-
gram of procedural steps that may be taken to practice
the invention. As will be appreciated by those skilled in
the art, the flow diagram is only illustrative of proce-
dural steps that may be taken in the practice of the
invention and therefore, the invention is not limited
thereto. Further, the discussion of the invention will be
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4

directed to sheets of glass. However, as will become
apparent, the invention 1s not limited thereto and may

be practiced on sheets of any frangible material.
As shown 1n FIG. 1, the first step is to provide a sheet
of glass having dimensions greater than a desired size of

a piece of glass to be used in fabrication e.g., in the
manufacture of a multiple glazed unit. For example, if
the piece of glass is to have a dimension of 6 feet X 10
feet, the sheet of glass would preferably have dimen-
sions of between 6% feet X 10% feet and 7 feet X 11
feet respectively. This will provide the piece of glass
with approximately 2 to 6 inches of trim around its
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The sheet of glass, if desired, may be coated with a
transparent or opaque coating. As can be appreciated,
the invention is not limited to the surface preparatlon
of the sheet of glass.

The next step of the invention as shown in FIG. 1 is
to score the sheet of glass 10 within its edges to define
a piece of glass 12 having the desired dimensions to
provide the piece of glass 12 with trim 14 (see FIG. 2).

It 1s recommended that the sheet of glass be scored in
such a manner that the score does not heal. In other
words, after the passage of time e.g., up to 3 months,
the trim can be removed from the sheet of glass at a
fabrication station without the necessity of rescoring
the sheet of glass. It is believed that a score heals be-
cause the stresses produced by the scoring action disap-
pear and the cut is more difficult to open. The advan-
tages of scoring the sheet to define the piece of glass in
such a manner that the score does not heal will be
discussed in more detail below.

Types of scores that do not heal, but not limited
thereto are (1) a pseudosubsurface score as taught in
U.S. patent application Ser. No. 417,649 filed on Nov.
20, 1973, 1n the name of Robert P. DeTorre and enti-
tled “Pseudosubsurface Score” now U.S. Pat. No.

'3,865,673; and (2) a subsurface score or crack as

taught in U.S. patent application Ser. No. 242,511 filed
on Apr. 10, 1972, in the names of Fred M. Ernsberger
and Charles M. Hollabaugh and entitled “Subsurface
Cracks” now U.S. Pat. No. 3,865,293. A pseusosubsur-
face score or a subsurface score is preferred for scoring
the glass because (1) the score does not heal and (2)
normally no seaming of the edges is required after the
trim is removed because the edges are essentially free

of score damage e.g., wing and/or spall.

For purposes of illustration, the discussion of the
invention will be directed to pseudosubsurface scoring.
However, as will be appreciated, the invention is not
limited thereto. .

With reference to FIG. 3, there is shown a scoring or
cutting wheel 16 rotatably mounted on a shaft 18. The
shaft 18 passes through a central axle hole 20 of the
scoring wheel and 1s securely mounted at its ends to a
fork member 22, One skilled in the art will appreciate

that there are many commercially available devices for

housing scoring wheels, such as wheel 16 and for sup-

plying a load to the scoring wheel. It is well known, for

example, that the necessary scoring force can be ap-
plied to a scoring wheel by means of fluid pressure such
as air or hydraulic fluid. Further, U.S. Pat. Nos.
3,756,104 and 3,760,997 suggests that a scoring wheel
may be actuated by a constant-reluctance motor.

The wheel 16 i1s preferably made of tungsten carbide
or other sutiable material having a hardness of about 7
or more on Mohs scale. The wheel 16 has a pair of
generally parallel outer surfaces 24 and 26 about scor-
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ing surface 28. The scoring surfaces 28 generally in-
cludes sides 30 and 32 which if extended form a base
angle of approximately 120°. A cutting angle is formed
by sides 36 and 38. The provide a pseudosubsurface
score 40 in the sheet of glass 10 which is generally
perpendicular to a major surface e.g., surface 42 of the
sheet of glass, it is recommended that angles A and B
formed by the sides 36 and 38 and the surface 42 of the
sheet of glass 10 be equal.

The cutting angle is preferably between approxi-
mately 155° and approximately 165° with approxi-
mately 157° to 163° providing optimium results. The
diameter of the cutting wheel is at least approximately
% 1nch and preferably between approximately 3% inch
and 2 inches. The forces applied to the scoring wheel
16 1s between approximately 65 and 600 pounds and
preferably between approximately 80 and 300 pounds.
The recommended speed of the scoring wheel is be-
tween about 60 and 360 inches per minute and prefer-
ably between approximately 90 and 250 inches per
minute.

Referring to Table I, there is shown the ranges of
force for scoring wheels of various diameters each
having a scoring angle of 163° the approximate maxi-
mum recommended speeds for each wheel and the
depths of pseudosubsurface scores induced in glass

supported on a flat, hard cutting bed e.g., mounting the
sheet of glass on a 1/16 inch line contact under the
sheet of glass for support.

Wheel Diameter

Range of Force Rﬁnge of Depth
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the advantage of the weight of the trim during the step
of removing the trim from the sheet of glass.

With reference to Table II, there is shown preferred
minimum pseudosubsurface score depths i.e., the dis-
tance between surface 42 and the tip 46 of the score
40, as shown in FIG. 3, for various glass thicknesses and
the recommended width of the trim.

TABLE 1l

Preferred Minimum Depth of
Score and Preferred Width of Trim For

Pieces _ﬂf Glass Having Varzing Glass Thicknesses

Glass Preferred Minimum Depth Preferred Width
Thickness of Pseudosubsurface Score of Trim
Inches Inches Inches
0.25 0.040 - .075 2
0.50 0.075 - 0.125 2
0.75 0.125 - 0.180 4
1.00 0.180 - 0.250 6

Although the invention is not limited thereto, it it
recommended to facilitate the start of the pseudosub-
surface score that the initial force applied to the scor-
ing wheel be approximately 20 percent greater than the
selected scoring force. For example, to initiate the
score 40 (see FIG. 3) the pressure should be 20 percent
greater and after the score 1s run for about ' inch, the

force is reduced to the selected scoring force. Another
recommended method of inttiating the pseudosubsur-

face score 40 1s to initially impact the surface 42 of the

Maximum Scoring

Inches Pounds* Pseudosubsurface Score  Speed Inches/Second
Inches
(.50 65-250 0.060 - 0.080 1.00
0.75 80-300 0.060 - 0.100 1.50
.25 125-350 0.065 - 0.105 3.00
2.00 180-450 0.080 - 0.120 4.00
4.00 225-600 0.105 - 0.160 6.00

*Based on results with 1/16 inch line contact under the glass surface for support

With reference to FIG. 3, the sheet of glass 10 is
positioned on a rigid support 44 e.g., a flat, hard cutting

bed. The support 44 is provided with a line contact 45
€.g., a 1/16 inch high rib.

A series of pseudosubsurface scores is made within 45

the edges of the sheet of glass 10 to define the piece of
glass 12 and to provide trim 14 around the piece of
glass (see FIG. 2).

In general, the width of the trim 14 is a function of
the glass thickness and the distance between the sur-
face engaged by the scoring wheel e.g., surface 42, in
FIG. 3 and bottom tip 46 of the pseudosubsurface score
40. As the distance between the surface 42 and the tip
46 of the score 40 increases for sheets of glass of the
same thickness, the width of the trim 14 should be

decreased. As the width of the trim 14 increases, less
bending moment is required to snap the trim from the

piece of glass. This is because as the width increases,
the weight of the trim increases. Further, as the width
of the trim increases, the lever arm i.e., the distance

from the score to the adjacent edge of the sheet of glass
Increases and less force is required to snap the trim. In

certain instances, the trim can be snapped during han-
diing and cause injury. Conversely reducing the width
of the trim while reducing the distance between surface

42 and the tip 46 of the score 40 (see FIG. 3) for glass
sheets having the same thickness to prevent accidental
snapping of the trim from the sheet of glass minimizes
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sheet of glass 10 with a force which is about 20 percent
greater than the selected scoring force.

Although it 1s not completely understood, it has been
found that occasionally when a second pseudosubsur-
face score crosses a first previously made pseudosub-
surface score and the trim removed along the second
score prior to removing trim along the first score, the
trim snapped along the second score deviates from the
second ‘score at the cross over between the first and
second score. To avoid the problem of trim deviating
from the score line, the following is recommended.

A first score may be made from one edge of the sheet
to the opposite edge. Subsequent scores may begin
from previous scores e.g., a second score starts from
the first score and extends to the farthermost edge.
Further, it 1s recommended that the trim be run along
the score lines in the sequence in which the scores were
made. For example, and with reference to FIG. 2, score
47 extends from edge 48 to edge 50 of the sheet of glass
10. Score 52 extends from the score 47 to the edge 54
of the sheet of glass 10. Score 56 extends from the
score 52 to the edge 48 of the sheet of glass 10. Score
58 extends from the score 56 and extends to the edge
60.

The trim 14 is then removed by sequentially running
score lines 47, 52, 56 and 58. Another scoring proce-
dure will be discussed. With reference to FIG. 4, a
sheet of glass 70 is scored to provide trim 71 by initiat-
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ing a score 72 at edge 74 and running the score 72 to
edge 76 of the sheet of glass 70. A score 78 initiated at
edge 79 is run to the score 72. A score 80 1s initiated at

the score 72 and run to the edge 82 of the sheet of glass
70. A score 84 1s initiated at the edge 76 and i1s run to

the score 80. A score 86 is initiated at the score 80 and
run to the edge 74 of the sheet of glass 70. A score 88
is initiated at the edge 82 and run to the score 86. Score
90 is initiated at the score 86 and run to the score 72.
Score 92 is initiated at the score 72 and run to the edge
79 of the sheet of glass 70.

The trim 71 of the piece of glass can be removed
from the sheet of glass along any selected one of the
scores and need not be snapped in accordance with the
sequence at which the sheet was scored.

Although two 1illustrations are presented for provid-
ing trim on a sheet of glass, it can be appreciated by
those skilled in the art that the invention is not limited
thereto.

With reference to FIG. 5, there is shown another

3.956,547
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embodiment of the invention. More particularly, pro-

viding edge protection for a plurality of pieces of glass

96 and 100. In this instance, the sheet of glass has:

dimensions greater than a plurality of the pieces of
glass. A sheet of glass 102 is scored in a similar manner
as sheet 10 was scored (see FIG. 2) to provide trim
around the edges of the pieces of glass 96 and 100.
Thereafter a pseudosubsurface score 104 is initiated at
score 56 and run to the edge 60 to provide the sheet of
glass 102 with the two pieces of glass 96 and i (9. In
this instance, the trim 14 is first removed, as previously
discussed, and thereafter the pieces of glass 96 and 100
are separated. Since the score 47 was made prior to
score 104, the trim will not deviate from the score 46
when the trim 14 is snapped along the score 47.

As can be appreciated, by providing several pieces of
glass within a sheet of glass, the amount of handiing is
reduced. More particularly, and with reference to FIG.
5, instead of handling 2 discrete sheets of glass e.g., two
sheets of glass 10 having the piece of glass 12 (see FIG.
2), it is possible to handle a single sheet of glass e.g., the
sheet 102 having two pieces of glass 96 and 100. Fur-
ther, a savings in material is realized because of the
reduction in the amount of trim.

Although the preceding discussion was dlrected to
providing trim around the edges of the piece of glass, it
can now be appreciated by those skilled in the art that
if only one edge of the piece of glass has unintentional
edge damage e.g., chips and/or scratches that occur
during handling, processing and/or storing, it is possible
to provide trim only on that edge that continually ex-
hibits unintentional edge damage.

Referring back to FIG. 1, the scored sheet of glass
may be further processed by coating a transparent
‘metal coating on the surface in any well known manner
such as that taught in U.S. patent application Ser. No.
159,746 filed on July 6, 1971, in the name of Helmut
Franz and entitled ““ Angled Crossfire Rinses” now U.S.
Pat. No. 3,793,054. In the alternative, if the sheet of
glass has a coating already on the surface, it would be
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directly stored or shipped to a fabrication station. Fur- -

ther, in the alternative, if the sheet of glass i1s clear and
it is not desired to apply a coating to the surface, then
the clear sheet of glass would be stored or shlpped to a
- fabrication station. |

Unintentional edge damage e.g., chlps or scratches,
that normally occur during handling, processing and/or
shipping which reduces edge strength occurs to the

65

3

edges of the sheet of glass i.e., to the edges of the trim,
and not to the edges of the piece of glass. In this man-
ner, the edge strength of the piece of glass 1s a function

of the cutting method and can be easily controlled.
When it is required to use the piece of glass, the trim

is removed from the sheet. With reference to FIG. 6,
there is shown an elevation view of a snapping appara-
tus 110 in position to apply a bending moment about
the pseudosubsurface deep score 40. The apparatus
may consist of two top anvils 112 and 114 and a bottom
anvil 116. The top anvils 112 and 114 are positioned
against the surface of the sheet of glass about the score
40. The anvil 116 is positioned against surface 120 of
the sheet of glass aligned with the score 40. Thereatfter,
the anvils 112 and 114 are urged downward as the anvil
116 is urged upward as viewed in FIG. 6 to apply a
bending moment to remove the trim.

The trim can also be removed by placing the sheet of
glass 10 upon a table so that the trim and a portion of
the pseudosubsurface score 40 overlaps the table. A
bending moment may be applied to the trim which
overlaps the table to run a cut along the pseudosubsur-
face score 40.

It is sometimes difficult, especially with sheets of
glass that are relatively long and thick e.g., 0.75 inch
thick glass in excess of 10 feet in length, to run a cut in
the manner described. Under such circumstances, the
tapping and/or heating and/or bending moment proce-
dures disclosed in U.S. patent application Ser. No.
257,104 filed on May 26, 1972, in the name of Robert
P. DeTorre and entitled ‘““Method of Cutting Glass and
Glass Articles Made Thereby” now U.S. Pat. No.
3,795,572 may be employed. Further, the trim may be
removed by placing a solid plate approximately % inch
in width between the glass and the table directly be-
neath the pseudosubsurface score 1¢ and applying a
bending moment to the trim.

Use of the procedure of application Ser. No. 257,104
now U.S. Pat. No. 3,795,572 broadly involves applying
a tap to the bottom of the score to propagate the score
deeper into the piece and/or applying heat along the
length of the top of the score to propagate the score
deeper into the piece. Thereafter either (1) heat is

applied along the bottom of the score to further propa-
gate the score while a bending moment is applied about
the score to fracture a remaining thin zone of glass or
(2) heat is applied along the bottom of the score to
fracture the glass or a bending moment is applied about
the score without bottom heating.

Alternatively, use of the narrow plate or member
places the top surface of the piece of glass in tension
along the score and reduces the energy necessary to
run a cut along the entire length of the piece.

Referring back to FIG. 1 after the trim has been
removed, a unit e.g., a multiple glazed unit can be
fabricated with the piece of glass.

In general, a pseudosubsurface score or subsurface
score of fracture provides the piece of glass with prls-
tine edges having an MOR of greater than 2,700 ps1 and
therefore no seaming is required.

As can now be appreciated, by practicing the method
of the invention the edge strength of a piece of glass is
maintained. This is because any unintentional edge
damage e.g., chips and/or scratches, which reduce edge
strength occur to the edges of the trim and not to the
edge of the piece of glass.

Processing sheets of glass and providing cutting
equipment at each of a plurality of fabrication stations
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is not economically feasible. Processing pieces of glass
and thereafter removing edge damage caused by cut-
ting and unintentional edge damage by seaming has two
drawbacks; namely (1) the seaming step has to be per-
formed to remove all edge damage and (2) tight toler-
ances of pieces of glass cannot be easily maintained
because the amount of seaming depends on the edge
damage. |

Although the discussion was directed generally to
rectangular or square shaped sheets of glass, 1t can be
appreciated that the invention is not limited thereto.
More particularly, the method of this invention may be

used to prevent unintentional edge damage to wind-
shield blanks.

DETAILED DESCRIPTION OF THE INVENTION

The method of the invention will now be described to
fabricate a multiple glazed unit 122 shown in FIG. 7.
The unit 122 includes a piece of glass 124 coated with
a transparent metal coating 126 on surface 128 of a
piece of glass and a clear piece of glass 12. The pieces
of glass used to fabricate the multiple glazed unit are
required to have dimensions of 6 feet X 10 feet and a
thickness of approximately % inch.

Two sheets of glass 18 are provided each approxi-
mately 615 inches X 10%5 inches. With reference to FIG.
3, a scoring wheel 16 having a diameter of 34 inch and
a cutting angle of 163° will be used to. pseudosubsur-
face score the sheets of glass. A force of 300 pounds s
applied to the wheel 16 to provide a pseudosubsurface
score 40 between major surfaces 42 and 120 of the
sheets of glass.

With reference to FIGS. 2 and 3, the sheet of glass 10
is positioned on a flat hard cutting bed 44 havinga 1/16
inch line contact 45. The surface 120 engages the line
contact 45 about 2 inches from edge 60 of the sheet of
glass. The wheel 16 is positioned at edge 48, 2 inches
from the edge 60 and above the line contact 45. The
force acting on the wheel is 360 pounds to initiate the
score 47. The wheel is moved about % inch toward the
edge 50 of the sheet of glass, in any conventional man-
ner as the force is dropped to 300 pounds. The score 47
is run to the edge 50 under a force of 300 pounds. The
wheel 16 is then positioned at the score 46 spaced 2
‘inches from the edge 50 and above line contact 45. A
score 52 is run from the score 47 toward the edge 54 of
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the sheet of glass 10 in a similar manner as score 47 was -

run. The wheel 16 is then placed at the score 52 spaced
2 inches from the edge 54 of the sheet of glass 10 and
above the line contact 45. A score 56 is run from the
score 52 toward edge 48 of the sheet of glass in a sim1-
lar manner -as the score 47 was run. The wheel 16 is
then placed at the score 56 spaced 2 inches from the
edge 48 and above the line contact 45. A score 58 1s
run from the score 56 toward the edge 60 of the sheet
of glass in a similar manner as the score 47 was run.
The above scoring procedure is repeated on the sec-
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ond sheet of glass to provide two sheets of glass each

having 2 inches of trim about a piece of glass 12 havmg
dimensions of 6 feet X 10 feet. -

Thereafter, a coating is applied to one surface of a
sheet of glass in a manner disclosed in the above-men-
tioned U.S. patent application Ser. No. 159,746 now
U.S. Pat. No. 3,793,054 to provide a sheet of glass
having the piece of glass 124 with the coating 126 on
the surface 128 (see FIG. 7). During the coating of the
surface 128 any unintentional edge damage occurs to
the edges of the trim and not to the edges of the piece
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of glass 124. In this manner, the edge strength of the
plece of glass 124 is maintained.

‘The sheet of glass having a coated surface and the
other sheet of glass are shipped to a fabrication station
designated for fabricating multiple glazed units. During
the handling and/or shipping or the sheets of glass, any
unintentional edge damage is to the edges of the trim
and not to the edges of the pieces of glass thereby
maintaining the edge strength of the pieces of glass.

At the fabrication station the sheets of glass are
washed in any conventional manner to clean the sur-
faces. During the washing, unintentional edge damage
occurs to the edges of the trim and not to the edges of
the pieces of glass. Thereafter, the trim is mechanically
removed from the sheets of glass by applying a bending
moment to provide two pieces of glass 10 and 126
having dimensions of 6 feet X 10 feet and having edges
free of unintentional edge damage.

More particularly and with reference to FIGS. 2 and
6, a pair of anvils 112 and 114 are positioned in from
the edge 48 of the sheet of glass 10 about the score 47
and against the surface 42. An anvil 116 is positioned
against surface 120 of the sheet of glass 10 allgned with
the score 46.

With reference to FIG. 6, the anvils 112 and 114 are
moved downward as the anvil 116 is moved upward as
viewed in FIG. 6 under a force of 16 inches-pounds to
apply a bending moment to the trim 14. To facilitate
the propagation of the score 47 to the major surfaces
42 and 120 the edge 48 at the score 47 may be tapped
with a rigid member before applying the bending mo-
ment.

In a similar manner, and in sequence, scores 52 and
56 and 58 are propagated to major surfaces of the sheet
of glass to remove the trim.

Thereafter, the pieces of glass are used in the fabrica-
tion of a multiple glazed unit fabricated in any conven-
tional manner.

For example, and with referersce to FIG. 7, there 1s
shown the multiple glazed unit ?¥2 having the coated
pieces of glass 124 and the clea: piece of glass 12 ar-
ranged in parallel relationship. The glass sheets are
separated at their marginal edges by a continuous metal
spacer element 130 such as disclosed in U.S. Pat. No.
2,684,266, The spacer element includes a generally
rectangular cross-sectional tubular portion that is filled
with a desiccant 132. An example of a suitable desic-
cant is granular or powdered silica gel. Communication
between the air space between the pieces of glass 12
and 124 and the desiccant 132 is provided through a
plurality of channels or passages 134 in the spacer
element 130. The spacer element 130 extends com-
pletely around the unit 122 and between the marginal
edges of the glass sheets.

The spacer element 130 1s adhered to the glass sheets
12 and 126 at their inner faces by way of a thin continu-
ous film of an adhesive, moisture-resistant mastic com-
position 136 such as disclosed in U.S. Pat. Nos.
2,974,377 and 3,076,777 to form a primary moisture

resistant seal. The primary seal may be formed in any

conventional manner such as that taught in U.S. patent
application Ser. No. 400,112 filed on Sept. 24, 1973, in

the names of George H Bowser, Renato J. Mazzoni
and Raymond G. Gallagher and entitled ‘“‘Method of
Fabricating a Multiple Glazed Unit.”

In addition, a resilient, moisture-resistant strip 138

with a layer of mastic 140 adhered thereto, such as
disclosed in U.S. Pat. No. 2,974,377 is bonded to the
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peripheral edge or flat side 142 of the spacer element
130 and the peripheral edges of the pieces of glass in
any conventional manner. Strip 138 and mastic 140
extend completely around the perimeter of the unit.
A channel member 144 of essentially U-shaped
cross-section also extends completely around the pe-

rimeter of the unit to protect the edges. The channel

member 144 generally includes several sections of
channeling the are joined or butted together at their
ends.

As can be appreciated, by practicing the method of
this invention, any unintentional edge damage that
occurs during the coating, shipping, storing and/or
handling will be to the edges of the trim and not to the
pieces of glass. By providing that the unintentional
edge damage occurs to the trim and not to the pieces of
glass, the MOR of the edges of the piece of glass is a
function of the method of cutting and is not reduced by
chipping and/or scratching normally occurring to the
edges during intermediate processes or handling.

What 1s claimed is: |

1. A method of protecting peripheral edge portions
of a flat piece of frangible material from edge damage
wherein the piece of frangible material has predeter-
mined peripheral dimensions and one major surface
having a predetermined surface area, comprising the
steps of:

providing a flat sheet of frangible material having at

least one peripheral dimension greater than a pe-
ripheral dimension of the piece and one major
surface having a surface area greater than the sur-
face area of the one major surface of the piece;
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scoring the sheet at a first position with a score line

that 1s essentially free of wing or spall to provide
the piece of frangible material with trim;

moving the piece of frangible material having trim to

a second position; and
supporting the piece of frangible material having trim
during movement to and/or at the second position
. by way of the trim thereby protecting the periph-
eral edge portions of the piece of frangible material
from edge contacting forces.

2. The method as set forth in claim 1 wherein the
score is a discontinuity that is within the thickness of
the sheet and does not extend to the surfaces of the
sheet. |
3. The method as set forth in claim 1 further includ-
Ing the step of runnmg the score line to remove the trim
to provide the piece of frangible material having the
predetermined peripheral dimensions.

4. The method as set forth in claim 1 wherein the
sheet of frangible material has dimensions greater than
the predetermined dimensions of the piece of frangible
material and said step of scoring includes scoring the
sheet within the edges to leave trim completely around
the piece of frangible material.

‘3. The method as set forth in claim 4 wherein the

sheet has four sides and said scoring step includes:

scoring the sheet from a first side toward a second
side opposite to the first side to provide a first score
on the sheet between the first and second side of
the sheet;

scoring the sheet from the first score toward a third
side to provide a second score between the first
score and the third side;

scoring the sheet from the second score toward the
first side to provide a third score between the sec-
ond score and the first side; and
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12
scoring the sheet from the third score toward a fourth
side to provide a fourth score between the third
score and fourth side wherein the piece of frangible
material is defined by the first, second, third and
fourth score lines and the piece of franglble mate-
~rial has trim on each side.

6. The method as set forth in claim 5 further includ-
ing the step of running the score line to remove the trim
from the piece of frangible material to provide the
piece of frangible material having the predetermined
peripheral dimensions. |

7. The method as set forth in claim 5 further includ-
ing the step of: |

sequentially running the first, second, third and

fourth score lines to remove the trim from the
piece of frangible material.

8. The method as set forth in claim 5 further includ-
Ing the step of:

scoring the sheet of frangible material between a pair

of opposed score lines to outline two pieces of
frangible material having predetermined peripheral
dimenstons.

9. The method as set forth in claim 8 further lnclud-. | '

ing the steps of:
sequentially running the first, second thll‘d and forth
score lines to remove the trim from the piece of
frangible material; and

separating the two pieces of franglble material.

10. The method as set forth in claim 1 wherein the
piece of frangible material is a piece of glass.

11. The method as set forth in claim 5 wherein the
piece of frangible material is a piece of glass.

12. The method as set forth in claim 7 wherein the
piece of frangible material is a piece of glass.

13. The method as set forth in claim 9 wherein the
piece of frangible material is a piece of glass.

14. The method as set forth in claim 10 wherein said
supporting step includes the step of positioning the
sheet of glass in a generally vertical position with the
peripheral edge portions of the trim in surface engage-
ment with a base. | |

15. The method as set forth in claim 10 wherein said
supporting step includes the step of shipping the sheet
of glass. |

16. The method as set forth in claim 10 wherein said
supporting step includes the step of storing the sheet of
glass. | |

17. An article of manufacture characterlzed by a
sheet of frangible material having a first score line
initiated at a first edge of the sheet and extending away
from the first edge; a second score line initiated at the
first score line and extending away from the first score
line and each subsequent score line initiated at the
previous score line and extending away from the previ-
ous score line to outline a piece of frangible material
within the sheet and to provide trim to the piece to
protect the peripheral edge portions of the piece from
edge contacting forces wherein the score lines are es-
sentially free of wing or spall.

18. The article of manufacture as set forth in claim

17 wherein the sheet of frangible materlal 1s a sheet of
glass.

19. The article of manufacture as set forth in claim
18 wherein the sheet of glass has four sides and further
including a first score line initiated at a first side and

-extending toward a second side opposite to the first

side; a second score line initiated at the first score line
and extending from the first score line toward a third
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side; a third score line initiated at the second score line 19 further including a score line within the first, sec-

and extending from the second score line toward the ;4 third and fourth score lines and initiated at a select
first side; and a fourth score line initiated at the third

: .. . ' ending to an opposite
score and extending from the third score line to the first one Qt;_ the scorerhnes and. ext o ? ot PP th
score wherein the first, second, third and fourth score 5 Score line to Olft Inc two pieces of glass between the
lines outline the piece of glass. first, second, third and fourth score lines.

20. The article of manufacture as set forth in claim * ok ok k¥
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